Objective: To assess the epidemiology of landmine amputees at the Royal Medical Services (RMS) in Jordan.
Introduction
Landmines are a particularly dangerous form of personnel warfare. Their explosive force frequently causes death, and among the survivors severe injuries including limb amputation are frequent. They are used because they are easily installed and are effective in All correspondence to be addressed to Dr. Abdel Fattah Al-Worikat, Physical Medicine and Rehabilitation Department, King Hussein Medical Center, P.O. Box 541591 -Abu Nusair Housing City, Postal Code Amman 11937, Jordan. Fax: (+962) 65349896.
discouraging personnel on the battlefield (Baise and Baumgartner, 1990 ). Landmines are a wellknown cause of severe lower limb injury, and one third of all landmine casualties result in an amputation (Atesalp etal, 1999; Korver, 1994) .
Landmines injure civilian as well as military individuals. The problems caused by landmines left after armed conflict have received increasing public attention in recent years, and in some countries have become a crisis (Secretary-General UN, 1994; Human Rights Watch, 1993) . The International Committee of the Red Cross (ICRC) estimated that landmines kill about 800 people and injure thousands each month (International Committee of the Red Cross, 1994) . It has been estimated that there are approximately 300,000 amputees in 60 lowincome countries which have been involved with military conflicts. The majority of these amputations have been due to landmines. Children represent 5% of these existing amputations, and 10% of new amputations involve children (Boddington and Hodge, 1998) .
The Middle East conflict has impacted Jordan, where landmine injuries and amputations in particular have placed a significant burden on the health care system and have created an increasingly difficult set of social problems. It was the purpose of this study to report on the experience of amputation due to landmines at a major clinic in Jordan, and to assess the contribution of landmine injuries to the demand for amputation health care services.
Methods
This is a retrospective study conducted at the prosthetics and orthotics clinic in the RMS in Jordan between January 1988 -January 2000. This clinic was established at the end of 1987 at the Royal Rehabilitation Center (RRC) and was directed by physicians in the Physical Medicine and Rehabilitation Department (PM&R) which gives prosthetics services to all affected amputees insured in the RMS. The RMS provides health services for people insured by the military health insurance system, and for many civilians with special type insurance systems for disabled persons provided by governmental and non-governmental organisations. The military health insurance system covers all the military personnel, those retired and their families.
The Royal Rehabilitation Center (RRC) is one of three hospitals within the King Hussein Medical Center (KHMC) in Amman, and is part of the RMS. It provides comprehensive rehabilitation and is a major referral centre for patients in Jordan with amputation, spinal cord injury and other disabling conditions. Until the second half of the year 1997 there was only the RRC prosthetics-orthotics clinic in the RMS dealing with amputees. By July 1997, there were two other prosthetics-orthotics clinics established, at Prince Rashid Hospital in Irbid City in the north of Jordan and in Prince Ali Hospital in Alkarak City in the south of Jordan. Both of these clinics were directed by the same physicians in the department of PM&R at the RRC. Data on the landmine amputees from these three clinics were collected in the RRC medical registry.
A specially designed data form was developed for the purpose of the study to draw the relevant information from the patients' medical records, including demographic characteristics, amputation site and level.
All amputees who were exposed to landmine explosions between early 1960s until January 2000 but with available medical records since the establishment of the Prosthetics-Orthotics clinic at the end of 1987 were included in this study. Prior to that date, no specialised prosthetic clinic nor complete medical records for amputees were available at RMS.
Results
In this retrospective study, over 12 years, 226 landmine amputees with 241 amputations were recorded. Out of the 226 amputees, 212 (94%) were males and 14 (6%) were females with a ratio of 15:1 and a mean age of 29 years. The distribution of age ranged from 7 years to 70 years. Males were older than females with mean age 29.5 years and 24 years respectively. The dominant age group was the 21-30 years followed by the 11-20 years and then the 31-40 years (Table 1) . There were 23 (10% children who were injured below the age of 16 years. Military personnel accounted for 155 (68.6%) and all were males. There were 48 adult civilian landmine amputees, 40 males and 8 females, for a total of 71 (31.4%) civilian amputees, including the children.
The majority of amputations were lower limbs -195 (86.2%) (followed by multiple limbs -17 (7.5%), then the upper limbs -14 (6.2%). Trans-radial was the most frequent level of the upper limb amputations (2.7%) while trans-tibial was the most common site in the lower limb amputations (54.4%) and the leading level of amputations in all amputees. The bilateral upper limb amputations were the most common in the multiple limb amputations ( Table 2) .
All patients who attended the clinics between 1988 and 2000 were included in the study. Some of these patients were injured by landmines as early as 1960. but some were injured during each decade from 1960 to 2000. The highest incidence of amputation occurred during the decade 1970 1979, when 40% of all injuries occurred, while 33% of all injuries occurred between 1990 and January 200. Table 3 summarises the incidence by decade. Only two landmine injuries occurred during 1999.
Discussion
The number of landmine amputees in this study (226) represented about half the number -Worikat, 1996) . This number does not reflect the actual number of landmine amputees in Jordan, because not all the landmine amputees were managed or rehabilitated at the RMS or attended the clinic during the study period. However, the majority of landmine amputees in Jordan were rehabilitated in the Prosthetics-Orthotics Clinic at the RMS. There are only two reports concerned with the incidence of landmine Year of injury 1960-1969 1970-1979 1980-1989 1990 (Egset and Hammad, 1999; Ghulam, 1999) . These data probably represent the number of casualties who lost their limbs at the time of the accidents and did not include those who had amputations performed later. The number of landmine amputees in this present study is closer to the actual number because it includes all landmine victims who were amputated both at the time of the accident and subsequently.
The vast majority of landmine amputees (226) with disability are young males. This is a large burden for the social security system and economy of a country like Jordan with a population of 4.5 million with limited economic resources (Jordan Department of Statistics, 1997) . In this study, the sex distribution of male to female was 15:1 in contrast to data from other studies in which the disability is about equal in both sexes. The data in this study on the frequency of childhood injury were similar to those reported by others (Jeffrey, 1996 : Chaloner, 1996 . This may be explained by the fact that females in Jordan do not participate in the hard military services, in battalions, in hard field farms or in demining operations. Also in Jordan male amputees from all causes outnumbered female amputees by four times (Al-Worikat, 1996) .
The lower limbs were injured more than the upper limbs in this study, and in other studies, because the mines are in the ground and the majority of the accidents occurred when individuals stepped on the mines. The leading level of amputation is trans-tibial. The landmine explosion primarily affects the foot, but the surgeons debride all the contaminated area hoping to reach the healthy tissue to prevent infection, which usually leads to a trans-tibial amputation (Korver, 1994; Hasanicevic, 1998; Goonetilleke, 1995 : Maricevic et al., 1997 .
Jordan has some 250,000 landmines (including both anti-tank and anti-personnel mines) along its borders (Egset and Hammad, 1999) . There were numerous landmine amputees in the 1960s and 1970s because of the casualties during the conflicts at that time.
Although there have been no army conflicts with Jordan since 1973, and although Jordan signed the Middle East Peace Treaty in 1995 and decided to sign the Mine Ban Treaty of 1997 and 1998, the number of landmine amputees in the 1990s is still high and affects the Corps of Engineers responsible for the demining process started in 1993 in Jordan. Many of the recent landmine amputees were refugees from the Gulf War.
The number of new casualties in the last year of this study (1999) has dramatically decreased because of successful demining programmes, better information and awareness about the minefields and better protection using high technology for the demining process.
Conclusion
The number of landmine amputees is considerable for a country like Jordan with its limited resources and small population. The majority of the amputees were young males with trans-tibial amputation. Being family supporters and bread earners, they need more support financially and socially from the governmental and non-governmental organisations. The number of children was high and the number of civilians was significant. Therefore programmes must continue to provide complete information and awareness about the minefields and complete demining of all of Jordan.
